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CORE COUHSE IN MATHEMATIGS
6813 MAT : lntegral Transforms

Time : 3 Hours

1. Fill in the blanks :

a) Laplace transform of tn (n is an integer) is

b) Period of sin x is _
c) A futtction f(x) is said to be even if f(-x) =

Max. Weightage : 30

d) Z(0(n)) = (Weightage 1)

Answer any six f rom the following (Weightage 1 each) :

2. State first shifting theorem for Laplace transform.

3. Find L(t sin at).

4. Find the inverse Laplace transform of --9-t(s + 1)'

5" Explain the Eulerformulafor Fourierseries expansion.

6. Define Z-transform.

7. Find Z-transform of cos n0.

B. rind z-11-r-].
[(z + 1)J

9. Explain Fourier sine and cosine integral representations of functions.

l't< 0<x<a
10. Find Fourier sine transform ot t(x) = ii ;;; (Weightage 6x1=6)

P"T,O.
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Answer any seven from the following (Weigtitage Z each) :

11. Define unit step function. Also find its Laplace transform.

12. Find the inverse Laplace transform of 3 - e9: - 4e-4*. * tg "" 
.'---s2 s' s ',s2+1'

13. Find the Fourier series expansion of f(x) = x * x2 from x = -?r to x =n
14. Expressf(xi =x as a half rangecosineseries in 0<x<'!.
15. Find the complex Fourierseries of f{x) = B*,- r< x < n and f(x + 2n} =f(x).

n(n + 1)

17 " Find the Z-transform of f * g where f(n) = u(n) and g(n) = 2"u(n).

18. using partialfraction method, tind the inverse Z-transform of 222 +32
(z+21(z-4\

19" Find the Fourier cosine integral of f(x) = s-kx"

20. with usual notation, prove that p. {t,ir}} - -w=F" {rf*l}- ,ffi* . (weighrage 7x2=14)

Answer any three from the following (Weightage 3 each) :

21. state and prove convolution theorem ror Laplace transforms.

22. using Laplace transform, solve the initialvalue problem :

y" + 3y' +2y = Bcos2t, y(0) = -1, y'(0) = 2.

.2xl*-, -n(X<023. Obtain the Fourier series for the function f(x) = ] "

Deducetnat f *1*a* -n'12'92'52"" B'

24" a) using convolution method, flnd the inverse Z-transform of , . 4.'.r-, - .
(z-aXz-b)

b) Using long division method, find the inverse Z-transform of 1Az

-2^z- -Jz+Z
25. Find the Fourier transform of e-",', a > 0. (Weightage 3x3=9)


